Interferon-induced gene expression was analyzed in wild-type and interferon-resistant Daudi cells. Two classes of a-interferon-induced mRNAs and proteins were observed: those that were similarly induced in both types of cell and those that were induced only in the wild-type cells. Furthermore, the level of c-myc mRNA decreased in the wild-type but not in the resistant cells. This differential control in the wild-type and resistant cells indicates that there must be either functionally distinct a-interferon receptors or more than one pathway leading to altered gene expression triggered by a single receptor.
Binding of interferon to specific high-affinity cell surface receptors leads to increased expression of a set of genes (6) , the development of an antiviral state, and, in some cases at least, the inhibition of cell growth. The Daudi line of human lymphoblastoid cells is extremely sensitive to the antigrowth activity of a-interferons, whereas the growth of a mutant line which retains ox-interferon receptors is resistant to up to 100,000 reference units/ml (20) . Furthermore, although most viruses grow poorly in Daudi cells, the mutant line shows partial resistance to the antiviral effects of the a-interferons when assayed with vesicular stomatitis or Semliki Forest virus (E. Meurs, F. Balkwill, and I. M. Kerr, unpublished data). Similar results with independently isolated clones of interferon-resistant Daudi cells have been reported by Dron et al. (7) .
We and others have recently isolated a number of cDNAs corresponding to a-interferon-inducible mRNAs (3, 9, 14, 16, 19) . The transcription of these RNAs increases rapidly in response to interferon, but they also appear to be subject to posttranscriptional control (9, 10) . Here the cDNAs were used to examine the response of the wild-type and resistant Daudi cells to cx-interferons. In addition, the treatment of Daudi cells with type 1 interferons leads to a decrease in the level of c-myc mRNA, and it has been suggested that this decrease may play a part in the growth-inhibitory response (8, 11, 12) . Accordingly, the behavior of c-myc mRNA in response to a-interferons was also investigated in the wildtype and resistant cells.
Cells were grown in RPMI 1640 medium with 10% heatinactivated fetal calf serum (GIBCO Laboratories, Grand Island, N.Y.) and were treated with a-interferons from human lymphoblastoid (Namalwa) cells (.108 (9) and to mRNAs for c-myc and a ppp(A2'p),A; n -2 (2-SA) synthetase (from T. H. Rabbits and B. R. G. Williams, respectively). Further sequence analysis has indicated that 9-27 corresponds to a 3' end of a message(s) of the 1-8 family and that is highly homologous to a cDNA corresponding to rat spleen thymosin P4 (22 (1) (Fig.  1A) .
Four of the mRNAs (6-26, 2A, MTII, and 2-5A synthetase) were induced similarly in the wild-type and resistant cells upon treatment for 9 h with 200 units of oa-interferons per ml (Fig. 1A) . The extent of induction varied from 3-fold for 2A
to 10-to 20-fold for MTII. The mRNA for ,32-microglobulin responded in the same manner as 2A (data not shown). In contrast, mRNAs 1-8, 9-27, and 6-16 were induced strongly (10-to 50-fold) in the wild-type but not the resistant cells (Fig. 1B) . This was true at time points from 2 to 60 h after the addition of the interferons. It was also true for treatment for 16 h with 100,000 units/ml for 1-8 and at least 3,000 units/ml for the others. Higher concentrations and additional times were not tested.
In wild-type cells the level of c-myc mRNA decreased substantially after exposure to 200 units of ao-interferons per ml for 24 h. No such decrease was observed in the resistant cells at any time up to 92 h after addition of the ox-interferons (Fig. 2) . The levels of mRNAs for 3-actin and class II HLA were not affected by ao-interferons in either the wild-type or resistant cells (data not shown) and provided a convenient internal standard.
An electrophoretic analysis of the proteins synthesized after treatment of wild-type and resistant cells for 16 (Fig. 3B, A) . This '25I-labeled protein did not comigrate with the 15,000-Mr 35S-labeled protein (Fig. 3A, a) when analyzed in the same gel.
A number of mRNAs and proteins were induced in both the wild-type and resistant cells (Fig. 1A and 3A) . These are unlikely to be involved in mediating the antigrowth effects of the oa-interferons unless they do so by subtle differences in expression too small to be detected by the methods employed. The second group of mRNAs and proteins, induced only in the wild-type cells (Fig. 1B and 3 ), might seem a priori more likely to be involved, but their importance remains to be established as other gene products may be crucial in this regard. For example, Dron et al. (7) have recently detected 15 a-interferon-induced proteins in wildtype Daudi cells, 7 of which were not induced in four different clones of resistant cells. It is not clear how many of the proteins described here correspond to those observed by Dron et al., but those at Mr 15,000 and 16,000 correspond in electrophoretic mobility at least. Similarly, the relationship of the a-interferon-induced cell surface protein (Fig. 3B) to that reported by Burrone and Milstein (2) remains to be established.
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